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(54) EDDY CURRENT FLAW DETECTION PROBE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an eddy current 
flaw detection probe not almost containing a noise 
component caused by lift-off in the output of a detection 
coil. 

SOLUTION: An exciting coil 1 is constituted by winding a 
coil winding 13 around the groove 12 provided to the outer 
periphery of an annular member 1 1, and the detection coil 2 
is constituted by winding a coil winding 23 around the 
groove 22 provided to the outer periphery of a triangular 
plate-shaped triangle member. One side of the detection 
coil 2 is laid over the inside of the exciting coil 1 in the 
diametric direction of the exciting coil 1, the opposed 
apexes of one side are arranged so as to be spaced apart 
from the exciting coil 1, and the detection coil 2 is allowed 
to cross the exciting coil 2 at a right angle. The side surface 
of the exciting coil 1 on the side opposite to the opposed 
apexes is set as a flaw detection surfaces to be opposed to 
the surface of an object T to be used. 
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(54) [smn&m mmmmvu—y 



(57) [KM] 

U E^S^ZfiW2 1 (0^f;iJ3Nc*ftfc*2 2 
rtJ-«#»2 3*«lHlLr«ltii3-fyu2^»^i-5 0 ft 




(2) 



i-5*fil*:^«i*lRli-f-5J:5»c:, mjfBJ^^^^/uo 
4» 'Dtt ± ic ffi L T fc 9 iiu f 2Sb££ = WVuo * -MB *: * 
MESH-* fctf^TiB* ur^5 z t ^»tts»« 

[0 0 0 1 ] 

[0002] 

1^5. iron ajfco-ittWftjRjKaaffi^ci— ^ 

^l^t^m^v^^^iSLTifo^ ^tU^^ 40 
milES&^^^/n ^ + 'fr*fo5 s »&iE3£-*" 5 J: 9 Icjart3f3>f 
[000 3] »*«T(Z>«ffiJC|B^#aEt- mm so 
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#l-J:orSSfiSiX'5tt£li = >r^2^*^-M«ffi (del 
[0004] r^ijftMSIM^D-^it 

mcmm-tz^b&simx&v* mmtmmx*>z>z.b 

2>n, ft«=-on b&Mi%iT(ommb<DmMs mmu 

mtttsoi XfSfrt \,x&mztiz>iztf> % agitata 
i-z^bfimmx&y, m<nmmRvm2w<r>m<D&#; 
<Dffitf\zmm£ftz{iLftMffi<Dmmtmmx*&>z>b\<^ 

[0 0 0 5] J^TM, «e*Oj»«t««ffl^nz— ^©ftfp 

Vc =Vex+Vln - (1) 

[0006] mi±v« , y in ji, 5*: (2) ~ 

(5) ■cmi^t^So 

Vex =A • (d d t) ••■ (2) 

<*>e* =B V I ex + $| (d) (3) 
Vin =C • (d (|)in/d t ) ■■• (4) 
tfin = D • I in +$2 (d) - (5) 

{i.U A; B. C. D : S» 

(fre* I a^fg^C I ex [C^O-C^fSW^^^ 

01 (d) : y7ht7d^fb{C#^ex^M^ 
*m : ifamMl in !CJ;oT!84t^^5SS 

02 (d) : y 7 h^dco^fbicff -3 <^in 

[0 0 0 7] ^ot, V -7 V*7 &fitmtL,*LWi'&. r 

[0 0 0 8] C^ip^lSCiot, V7b*-7&X 

K^ixay-YXiS^ &t/y 7 h * -7 
Stcftty/jr^p,, ^t*^T(O^®fi0^lE$rff 5: b&X 

zz&itemmb LtzL y7>t7^i«jfu y 



3 

[0 0 0 9] Z<D£oti:fflM&ffi»:1r'<<^ £lT<D£o 
cowrie l 2^Sftffl¥fffltM*ft»9K8KJftp l 3 1 
l 2 ¥ffi*WS^«»S*#»««5* p 1 3 i^««t$ 
9, lUl 2te, Ki»S£S«ffi^n-^»ffISS*:!ftW 10 

■ra»WH-e*>5. mi iic7jH-*q<, ' znHSMm&m 
=«^/p 2 <o*^«^ia«=i>r i t sow* «t 

[00101H13I4, *r**T^®^Jg^i-*»« 
.Se^SSSS«rSft^-t-5KWIglT**>S. HI 1 3 (a) Kl^T 

3>f/^2(^^rs*fS](c^#^^^-r, rcoyt 
/«#a s »ffl = -f ^ 2 co aj ^ tr^* n 5 n <t a* * i\, 

[0 0 1 1 ]_**:, Ell 3 (b) (C^-r^0<, fcMM&T 

ti5 0 Stffl3^/V2*«<!Dft^(p]i3|z:fTjcLfc<S:*. 

01 2iw^-r$n< % «SIEffi«iffi^J:o-C, Ifcffi=i>r/w2 30 

[0 0 12] ^coJ: 5 % B*#W««I3£B 

£6D¥/£l 2^fl[4k»!J¥:«»«*:#»««K*p 13 1 • 

[0013] 

«ii«p 1 3 1 izmmtstitzifoffimmm7p-zfiz.& 

^2<Otii*^»«5y-<Xfig»^$A/X*v^i:t^5BaHd5 
[0014] 114 tt r 0 **««»3ElB#<05p« 1 2 

¥«ftM¥tfKtt*£ttmS*p i 3 iK»»Sixfc 

"T5«s:ia-e*>So mi 4tc^-r$a< > ^sKa^s/H^n 
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4 

[0 0 15] ££o-C, tfttB = -Y 2 »rt«JfCltt % ©fEn 

[0016] it m<o&ttftkikm=>'(j*'2ktf¥- 

assptT-efcv ra\ «itti=">r^2<offi**s(6TL. 
w-«^*#*ftfc*ffl3^/u2 td««ie^fca»&^ 

[oo 17] ^RWttlBfA^VflHr^TftSiifcto 

&mm^^/i'frbMm£itzj:?iz\^xR't'z>zk\c£ 

=-r/K^w*jc$^ixs y y h*7 (omwzfc etc j a 
aw*:-*-*. . 

[0 0 18] *3SWO{&fiDSW*i. fi&« = ^yK7)^iC»tt 

[0 0 19] *5SW<03EfcflfecogW«:. ttttl ^/ucoIe] 
[0 0 2 0] ^^coM(^tH<o@^Ji v fihm^'t /uco* 

[0 0 2 1] **W(05E^ffli<z>BWtt. «»co«ffi = >f 
[0 0 2 2] 

fak&mi-zxfa&^fcuxfaki-z&m^'t^k&ffi 



[o o 2 3] Si*MJc:J:5«^i, t£ffi=»>f /nfcMMB 

= -r e> Km $ Jtfc— Mjfi t Rttmnmrn =» >r 

ift£iltft£i*:£r tlcj;9, KMt(to<Dm:tia<D&m&?t 

[oo24] mi 5 nwift => M^i&nm&njjfa &m « 

9H-*tfc93l§l 0 15 (a) tC^i-<0</EIA» 

\ibtitz2mm<DfeMte--mx-frz>i>K mis (b) tc 

Cifi. Sfeffl3-<^2(c««i-S*^l©IK#^^<'g-^ix 20 

ri^sa*, H^^a««r^-rsiffi=i>f/u2fi, mm^ 
^c#^«ffl^p-^tii, ^ai=i^/u2<^ai 

[0 0 2 5] JS2««lC«S»*«Bfltffl7 p O-— ^tt, 

[0026] m2&mz±zm&i±* m&^j/wpfo- 
/Ko^^ttSr^Dt-iHiSj^-frSo «a a- t 

[0 0 2 7] »3«Wfw«5»»«««^n-^«: % JR 
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[0028] m3¥&wtz£z>m&&. ma'^^^mn 
a*«ffi*r**ufcfc#tc % «w=iWA't«ta«Ffft 

t^r-#5. 

[0 0 2 9] *4*W^«5»«SlilBffl^ , o— ^#4, 15 

[0 0 3 0] JM«WK J: ii^^/w^-L> 
tt*^t*>-^i"Sffia/«cS«»0*f^Sr*>«rO + ^ 

#^r^t^6^^ffi^^^^^=i^/wco^^#_h 

[0 0 3 1 ] ^5^l^6«fflyp-^{l f§ 

.[0 0 3 2] i5M(a^i^ii m&tv&ft^^/u 

/W4, «iWtftofciti;**©fflA«E**4t 

[0 0 3 3] 

HJfeOJKffil. Hi. B2/"at/H3f4. 

^/k 2tt«ffl3-r>u-i?fca 0 ii^;ntt, ^si 

(ORIW 1 1 <D^m\^, it@ 1 mm. 1 . 5mm<D 

"»i 2Mru tm \ 2rtfc«aj»«:sKy>r.5 kwbt 

**LT45*g3 0 0 n m^)|^ 13^12001 
[0 0 3 4] ^fc, »a=i>r^2Ji. -t^iEffifi^, - 
^^3mm(7)zKy ^7 — h^COH^^^t 2 1 
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(5) 
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H 1 mm. i££ 1 mmC0?£2 2 £«R U Bffi 2 2 
rtKfSjB&TKy-f ^ WT*SgU/£5M7 0^m 
co#^^2 3 & 1 0 0lsH!MHlLr«dcLr«)5. 
[0 0 3 5] fc:Jb\ ilK^^/HWW^RSttt Lfc 

[0 0 3 6] H^^«"2 l«riaS«UE=*|»ttfc 

[0 0 3 7] !OJ:5ftH!ila^^2li, ®«K = >C/n io 
(c^-Lr^lE^ Six, *0 1ia««rlB«3-</H«>n»' 

[0 0 3 8] fcib\ Bbitt=i^/Hftt5*lH3^/l''2tt, 

<, tto-tifeAWIIfc utt J:i>r &f4^5*-cfc* 

[0 0 3 9] «±O*0<«fi8Sixfc»«a«M7 f D — ^ 

StlRl+Stttt-e, StftftT^PjjBSQSESIlltWSSix, rco 20 
««-C»**T ©«ffi*r jfe3lE-J-5 d i: ic 1 o T{£/B 2 ix 

[0040] B4*i, *«wz«3»«m^:/n-^ 

•y^H-Cfe<5 0 I8 = ^;nil **»3^«*Sixr 
fct), K«SS3fc:J;orffe>ixAcXaE«aEiS|afl|3^ 

/H fc«ft£ixS J: SfcfcoT^S. ^ft^A- 

2tt«i««4tc««sixr*5?), «ffl=^^2 3a*fe^ttj 
*asif«$ix5 1 5i:4oty^, *f««4ti\ CPU - 

jt^^ey^feftsofwnsjcsttsix-cif^. mm 30 

«4a»&*>tij*M4. *W«5^rtiKSix*A/DK«» 

(m^-f) ICloTy^^/Wf^K^&SiX, CPU 

•-io-cawttasixa. 

[0 04 1 ] *«*3*»5><OUiA*4. ^ta^6(c 

±o-cgff^a»ffiSix. H5E«W«5^^±bixSJ:5 
Kfco TV 6 a>e><OttWjfc. it*g§§ 4 
ffi^fim »«ffifB5»crtKSix5A/D*»»cJ:o 
T^*/u«^KS*£ixfc«, CPUWif)^ 0 

[0 0 4 2] #*fffl5H, *S#S»4^P?ai**ixfe«-g- 

fc, »ffi«6^^Ui^Sixfc«^<ttcS^v^T^4p«0S 40 

* fltz C R T t?<OSij*3£B 7 \cxm& £ ix5 e 
[0 0 4 3] «±<a*n £9* 9B««3^&att 

^^yn lcSE«««3ft s *it"feix, a«=>r/n w^lSt- 

[0 0 4 4] «a3=>-r^2tt»««TtC^LT^K(wia 
SixrfcfJ, Ld>taai=»-</i'2cort«^BiJtt»«ft so 



3>r/i/2icttfis^ds^ifig^-&-f, ***4A»boa 

[0045] y ^ Yityt^^fLh £icfi, %h 
IK3>f;i/i|iJ:otMt5 T co«® WiSoa* 

£LTW«ev*<z>T\ *Ui = ^^2«cttjB«Ais»4f*fe 

[0 0 4 6] — * % ^■ftftT^sffi^a^^-f-a^A 

lc 11/ *s {g {c ft o T iftix , -ift ISflc J: 5 <o S£ 

tcea^am^fcLT. «MB»4*»b^mA*ssefk-*-a. 

[0 0 4 7] 'Htt4>7«tg2. 0 5(1, (CASKS 

-fA'i <tI^ttWir&$ixfc*-^M(O0eWfc:iS^$ix 
T*>9, E&a^-T/n ©**Milifc*'Wc|g(E-*-5w 

"T^T^SlplC/cCSixrv^c «£t3=-Y^2 
14, d— * yxy 3 - ^RtCiI^SixTio'9 „ n — * y 
= — ^Ris*«r»5^««4ixTV^r, «tB = ^^ 
2<DlElfiAffi&fiiaSi-5 - i:^Tt£ 1 5tC#oT^ 

So 

[0048] *^5m D-f yxy^-^R^f, 
©W^ifeait. *W3^^2 0IaI(E*flE«:*3ii-S. * 
it, *tti3^2is i 0SKLri^PnHc#e>ixfc4f« 
S4 3a>p><^as^3<ortT% Ml±<d&?}Z:®l<9 ta u ccoju 

^>ixfct#coeil±j=i-r/U2<olHl$c^Si:^{c, 'ft^ftll 

7{d^^^ix^ 0 

[o 0 4 9] &n&(DBm2\zmzffiffi i mmmj'v-z? 

[ooso] *3liS«o»ffi2^*5v^r*4, mtti^ 

[0 0 5 1 ] ifc, *3IJ£^B82lcist^rf4, ^ttJ^ 
2 z)^^ ^ ^ /n (o ^ 41 & 6:^5 
wixJcpS5t>«o-Cf4^< , & 

= -r <o ^ ^idi ^ + 'L^c s ©j-r s ^ 
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[0 0 5 2] 3. BI6», *«WI-«-5i»ffl£ 

HTfcSa RSSSBWl lO^tttt, ^81 0mm. F*S@ 
6 mm, »S3mmtU*)5 0 *3£i£<0JKffi 3 

[0 0 5 3] *3li6co?Bffi3^«S*ftfiSgg«ffl^ 
n— 3o0^^^^2a, 2 b, 2c^Lt 

«aj=^/u2 a, 2b, 2 di, .jEjjm<nmvt% 10 

ft Ltfc 9, il mm, 5 0 u m(D^^(D 1 tfcCO^ 

/U J* £ -i22 Oft $ *S 5 m m <DJEj3BVt\Z.mm L X 4 5 
BMMW2 4,. 2 4, 2 4^rt«»C, f^/im, Iftfg 
3 /im v »rafiS3^m % 0 0(O##l|2 5, 2 

5, 2 5^MlTM^nr^5 e 
[0 0 5 4 ] Hu!a:7-f 2#C<Dtfl) 4 * K7^/I/ 
A^p^s^twCfc?), mfE#^*2 5, 2 5, 2 

*M^nt^5 a ; ^LT, ^ttJ^^/U2 a , 2b, 2 20 
eft, wCOTKy .4 ^ h*7 4/l'J*b1&<D—&<Dtf}) 4 % Y 
7^/^^, Hij|2t^«2 5, 2 5, 2 5l:^tS 

[00 5 5] l^J:5lcLt««*lit«ai = ^^2 
a, 2b," 2cli, ftffl3^yU2a, 2b, 2 c^^<^) 
±.WV>~m<D*P£:M&^ = /ls2 a, 2b, 2 c CO 

<DTW<D—m0><t*£:to$:* mm=>^/U2 a, 2 b, 2 c 
©JBtH^WtfcSJ:}^ SuM^mia^b-arfctttt-e, 30 
^tjb=»^^2a, 2b, 2 cfrK\,^Z6 0° (Dfi&&m 
"t -5 J: 5 MIEScFfxTi^-So 

[0 0 5 6] fcib\ *l|jBa^*8 3(rioV^-Ctt, ^tH=3 
^/U2a, 2 b, 2 c 60_b{f|C0— 9 ^WlJ^i * 
TWO— 3ZZ<om4 9 0Klffi:fcrai:4: Lfc*s, ^ixIcPI 
fe£tlZ>t<DT'l*te< s ^^^^2 a, 2b, 2 c 60 

J? <b Sr^lC LT b «t v <t 1*^ 9 * -C b 4 v \ 

[0057] ^7t, *ii^cD^g3 [c:fc^T{±, 

>//^SS:3oiL^ rti{CPS^$n-5bC0T-li/«C 40 
<, 2oco^&^/u£/8^-cb J:v^U 4oJt^±60^ 

[0 0 5 8] *H16^1i3^*5t^Tli. 

^v^^fii^^-ebft^o 

[0 0 5 9] ®7I±, **WIC«S»fltR<B«^n — ^ 

?-^B~CS>S. >^2 a , 2b, 2c|^^^li 

*I^4 a , 4b, 4 ctC»«$ixri3iJ, R«««4 50 



a, 4 b, 4 c ft, C PURXf**r»mfrt>teZ>m$llE\ 
&8lz&m£tiX^Z> 0 .4HB«4 a, 4 b, 4cW 
ii, i8«lHll»8tcrtjK$tL-5A/DS*g (la^-tir-T) 

CPUli i#*Iss4a, 4 b, 4 c CDtfS^ftco 
[0 0 6 0] *HiS<o^fli 3 (d^ 3 i»SE£«£SB<0*rO 

[0061] ^sufiojgiBstcffsaiasflsffl^o— ^ 

B*^««tt^a^co¥fiS i 2^««»i^tB^f«*: 

^ih^se^*p 1 3 1 idtftsixfeinataflf^o— ^ 

3£liS<E> 3 l£«3]S51E=»>Ou 1 <t 1^— Tfrtfr&JSMB 

[0062] iii8ii, mmzfem\^fri$ttmT<Dmf&* 

[0 0 6 3] H9tc*»«*Sr^-f 0 BlciS^T, ^$4 

ii, g)9 (a) td^-r$D<, A©«ij-e«wi=i>r^a?ui 
^ot, in 8 {cfF-rm<nfos A^ffl»^ffffii*5 

[0 0 6 4] ZtLiZZfLX, *nM<DJtm3^&Z1fa%L 

aiffiffl^n^^tcjisagfflr-ii, 09 (b) (c^-r^n 

[0 0 6 5] 
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45. 

[0 0 6 6 ] S2Mli,i:5S^ll a«=-fyuo5»^ 

[0 0 6 7] S3^Ci5«^ «l£ti=i^/UOlpJffi) 
[0 0 6 8] *4«^J^J:5«^li, B«=a>fvKZ>q>*fr 

[0 0 6 9] » 5 »»otfcffl=i^ 
[HffiOflfW^H] 

[Bl] *»W»c«5»«a«ffl^n->/<oJtlfi«)*« 

[si 2] *mA^&zwfammmzfv-y<Dmm<Dmm 

1 £7)^<^fi££^r¥®0-e&5 o 

[in 4] ^jBw^wsjuaaiBffl^n— ^t^v^fcsia 30 

[0 5] **Bl:«5»iB»fflrB-/t:fflv>fc»it 
3 <OIgU0M?r^tMiX^5o 



[87] *»Wlc«6i»«afl|ffl7?p-ytrfflif^fc»at 

[0 9] HKoeftSr^t^7 7f*>S.. 

[010] «w-W£««ffl/p-^i^ 

[ill] 0 B£^¥fiSc l 2*K«JB**I5 

S***^»«*HBII p 1 3 iK:»«Stt*:»8lcft«ffi^ 

[012] 0**«««3lEtt#^spfi6l 2^aE«JH^« 

»«*#«s«s*p 1 3 i\zmm£titctfhffimmmy 
[mi 3] »ft«oxsfc«^<&«*ac<oac»«rKK 

[0 14] B*^fi6««StS^^5pricl 2 ^F««ffl*fff 
p 1 3 1 ItattSftfcMXfttt/il^' 

[mi si «a=-r^(t5So«*<D*rti*rRWi-5KW 

[«?»*>»«] 
1 ^ ^ /u 
1 1 RIW 
12 « 

1 3 

2, 2a, 2b, 2 c fitffi=i-fVU 
2 1 = ftffli*t 

2 2^ 
2 3 

2 4 mi$mt 
2 5 

5 fffffls. 

8 iiiRIaJSg 
M ^~ * 

R c-^yxya-y 
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[04] 



[08] 
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